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(54) [fSlli DNA (RNA) /n-fffl^y * ? tx*f- KHfttUlf* itfDNA (RNA) 



(57) 

t*fflt«DNA (RNA) 7n-^y7?U 
3j-*HSMttS*, RftXil^LfcDNA (RNA) T 
0-7\ SVISDNA (RNA) Tn-^iV^DN 

A^m^rS. 



(2) 

1 

mmM i ] r/m ry h ^y y&m. 4 w 

^ KM, yyu^T^yftgg. #/l-;tf— ^AftS. 

ft3? N ^bnyfet, ^yy^yyftfg. t7h^yy 
ft*, -7-7 y/M s Fftss, vijyfef, rxvyfe 
Stt^Sftm*^^ fc t> 1 otoftfS, ij J; 

3^H«r^LTV^ftifci««!:-rADNA (RNA) 10 

[ If *if 2 ] M»Slo®ffi7j<igst;ffi^*^#jp Lfc 

£fc*lf«fc-*-4M«mtEtt«0DNA (RNA) 7° 

n-yffl^e y y y i^f- FiliRft*. 

*~1 X 1 0 6 SUSHI h L<(42fe«EODNA 

(rna) ra-/ffltyjf?^fK»M. 
[M*5H4 ] *° U i> L < tt* y 3- ir y h'o 5 ' 

(CfEMOD N A (RNA) 70-7lt J y y l^f" H 20 
l®<Kft3S£ U vHK^LTtS^UdfU fc L<(4* U =f 
yy]^i7-KfcLfc<rfc£#$ifc-r&DNA (RNA) 

umm 5 ] ik u *> l < «:* u n'y y k«o 5 - 

*S£ 4 t>V fc L < (4 3 ' . 1 - 3 Mfi^ 

tiEttoiKRfODNA (rna) m— yffl^y y y v 

FSHttfi** 'J yKS^-^LTfe^- L*°'J t> L < <4 
t'Jiif^WFtU^t^itJ;tl.DNA (R 
NA) 7°n— 7*. 

Clf*Il6] DNATn— yfctCRDNAta^L, 30 

^Wt^A^ 7" 'J . y h#c^^tU^-S i fc fc: J; 0 D N 

A^^lTS D N AfcaartfefctiVvt . 

MD N Ayn-y^ltSJM4 t L < (4 5 lEtlOD N Ay 

[0001] 

c mm±cr>mm^-m ] *?&muD nas^jrna^ 

#S^*lS^JO*4fiSr^ai-r-S.^a60DNA (£fc{4 

rna) yn-y\ s.v'lgyn-y'fflftstcng-rs . 40 

[0002] 

[fi£*Oj£fl5] DNA7n- yi:{4DNAF^C0#^^ 
hDNA) ofiKBWkfflHlflWrtaaHiWSft-p ( 

m ) ^ 'J n"y y u ^ f #> s v ->{4d n a fcr&x, & 

Lfc ( R N Arn-7"t-)V vc t> H 

awr^-cErr d n a t,z^x mm- h > . 

[00 03] fikfc, D N ATn-7'^tf fiftM fc LT(4 
SMittRffiTatfrfflv^^rffi^ftofc. iW4U y&fc" 
$r»[4[Slfi7t:«T-Wttfci)C7)i:\ ^-1-7^7 50 



2 26 96 

2 

[0 0 04] L*»U >IOWffi|slfi7C«^fflV^^ 
{4. feBtCfcO, SitMi7n«K0f&v^fiia^-f tS' 

Sfcif 4ffl ^ & i fc **T # * v * 4: v ^ d A jft**ft -> fc . 
[000 5] ^i^lfcWIHWtatWMti: LTffl^ 

(4%fe. ^3tt^i4%^^7K-r^M^ffl^^tLTV^ 

So 

[0 0 06] mSLtt^isMtt-X+V-km&ttkZ. 
fyDNATO-T'St^) o 

[0007] tft. mmm£K}*m$:mxLtzy°v > 
fi^tnxfyrfyyy^i:') ^st^tLT^ 

[0 0 08] DNA««SS^ ffigg- >jy 

D N At-ft^WtCRJBS-frT D N 
A7o-7*^«Lt 0 . DNAhlSt#^tiS$ii:SO-r- 
«4^<, CTx.l4^-T5y | Jy77- (MI LL I POR 

Ett^) ^f^^-un"yyix^Kco5' mmzm&z 

[0009] 

(4M^ & « « KXjUtffo -o ft . 

[0010] flP^ h'^-fyDN ATP- y'^i4SS* s 
DNAft^f sy (^9^) #&tt^fic#LTL* 
oh^oXfatfifo-oft* 

[ooin xfy7f7yyjffli«i s^fe 

[0012] tit. DNAfcfi*^*l«W-6^rffi, 

[0013] $ fel:(4. ico^T14m*L^A#T"^ 
*v N A fc v jKU fcr-fls^WSrRJET* y v-r 
fe^fe*Sr#JPL4 -5 t LTUfc^T-JR^'SVifc^d 
TOi)l>o/t 5 SD^T. DNAIi*Itttl>l ft* 

ftofc. CixSrS[^-r-g.fci6^«FlB¥2 - 1 9 1 6 7 4 
T!iy7-yfi*tx;l7 * yK£*»ALT^7A^< 

[0014] *%0Jo@W(4, ^Jlfc-^ja-c 

*^tt-c^o, DNArn-riciifiK, R^mm 
h d NA7n-7fflfei^iits z t x 



(3) 

3 

[ o o 1 5 1 *m&m<nmmz. mmm%m%. 

Vt(T)fo ft D N AT n-rSrffi ffi-rs Z t "C$> ft 0 
[0016] ±IESe^itJlTO*^B)!^ J: OiifiJcSix 

ft. 

[ o o i 7 ] ap%. 2fs%HBti, rvfi*, ry hy^y 
yfe*, -fnM, -bnvfei, <my>-fi 10 

'J yS«S> ft U± U tVHS£- L , IS 

mmmmm t r u n y h*s-& lt i ^;^ftttt 

ftDNA (RNA) 

|g-a*Sr^L/iDNA (RNA) 7o-7\ &tf 
SD N A ( R N A ) y'U-y^m^fz D N PJ&StfimV 
£>ft . 

[0018] *«9!l4»fS5r D NA7n-7lfifflfif 20 
A7D-7lStit^. 

[0019] *»BB<ofe*i±fflit*-*tfaaHiHfc^ftrr 

KfcU (f«y) 7f-;H, (fW=y) ^ 
T-fUm. (Tttis) i/i-itJVm. *7V=J)VW. -fS 
^KSrfflViT^ftft^O^^iODNA (RNA) 30 

"3 , t7?? I*-** Ha««l«i'fK 6 «=5rRJBt?**^ 
*T'# ft co "CD N ATn-:TiaSflH3S ft - 

[ 0 0 2 0 ] 5gt. #«BHTttiBS?T& 4f5*tf>«!ME 

/i«jififlaft«w^ft*t»Kr* ft . 
[0021] 4/s*SMBfci*urfi*fcHlf: u >mm 

<Zt t,z£ 0 *»tt*«m± L . 40 
[0 0 2 2] *f£Hj^g6^^ftDNArn-7lit;3Effl 

[00 23] 

] 
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4 

R 



I 

O 




o 



P — OCH 2 CH 2 CH 
I 

N 

CH 3 - CH / ^CH- CH 3 
I I 

CH 3 CHa 

(RiiH^ DMTr, ^fcteMMTr) 

[0024] *hbj^ y vmmt imm^zftit-t&m 
mv>wm-ct>&. 

[0025] U yiSSfi^flsfctiD N ASrAXW 

t^^ft^^iBEffi u ymm&mmmikt mt<£>- 

yT7xf;l, U yiH^t 7 -X?7Wfc 'J yBS3r ffCft ft . 
§ 6fci±-ffcWSrD N A-&jftRj6Sfflv*4 fc % izi± 'J y 
KN , N-y^yrn bVl-T 5 F SHMfc*?* ft £ i: **S 

[0026] ^wmmmt a, y , 2 — r** 

S^y*'— y^cii'co^y 1 — yji. D-^UrJ— a- 
d - y;i- 3 b y y -y & J: tWi6 crmmfcVfo 
ft. 

[00 27] mm^5 ' -b Ko^y/H*tIKi: 
i/y h^y t-y-M^ (iiTFDMTr) ^yy h^y 
h 'J i~)Vm (OTMMTr) j&*-jftfcffl V ^ ft ft . 

[0 0 28] U^»fcWHi:i4a»kH«^x^-r7M* 
^■SrtT^ft. 'jylttt^jyl. y'yyl. t-yy 
ywco 1 3«t Tcom&m. 0 0 ft ^-jstat y 

[0029] ^^BB-riifesRA^isoM?® t yvbn ^ y 

m& LT ^ ft £ i: Sr#mi: "T ft LtN-^'Jny 

[0030] iitti7f-y, yr~y. y lyy 
f sy ^^y/iti^^T'jyi^MSv^ey 5 

"CJii Ogp^^feS^S# »x £ i: C i 0 ^* i: JiM 
%-ftDNA (RNA) 7°v—7mmm'&Mb-t&zb& 

[ 0 0 3 l ] _L3*Ufc ± a *^-t-ii. Is!*^ yy 



5 

(rna) 7a- ymmm&mizfcffl^&o i.^x^-% 
bj^dna (rna) rn-ymmm&mz mtit-f&& 

ft&^#k LT, tlft^^/if^^fHI^ 
DNA (RNA) TO— TlQKfflfae* 1 , 

*S k £ v fi£ § *V k * k* T 

^^Ex-Mjmm^z b X'fo h . 

[0 0 3 2] SttliSltiiTf-yfcfS^ (&£ 

</4i^5^) . ^F^k^r— >-^ft^ftfflfifW 

SrBWRfc:* 0 , i ot^tSrtlJJ: < *n 

ffiHW4*f^* t fcv^i k #3 £ L ^ . 
[00 33] §^>CIJll!l^DNA ( RNA) To— 
/ISKJ *° 'J * ? 1^*^ Ffcfellr LT«**EW> 

5 ? ^ sj-f - K«^<WanRiB3WBi ^ £ *»o tz <0 . foh 
X U 5f ? K^fcWRfflAoT V*&#, 

[0034] Tn-7ffimiZW.UX'<7 YMZi^XW. 

YMZ& -ixmft-t&msizimmmzi ^x 
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6 

v > x -tttftmyt %7jk^zb aq£R § ft s . 

[00 3 5] £ 6fcli'fe*af4J-£^2'*> F tJt i k iz 
A ) coigS k OfflaHfcM* S < SE-fk L £ v ^ k 36*a 4 ft 
[00 36] J2LkO «£ 5 £MJ^&fe«§l^k L 

[0037] ZK^<r>^m<r>^z)VW&tWM± 1X10* 
-lxio 6 , X 0*?4k<(ii x i o 5 IXkT£>£i^ 

[0 0 38] Zflihco^M^X^T—y^ ttzl&Xu 

i&^Hzmm.^^. mftnmztktk&mcv^Mm 

[00 39] IXRC^k^y n^T->-fe*£0!lfc::*36 
HH<0fe»*Bi»!W-4 k . ^yX^^f77-/H^t^^ 

mmmmm^L. zcommm^zTj^^m-^Lx 
x > £ oDaMRflMrMarc* ^» . «t -? r sit t tj ft a r y 
yfi«#;^ fc° u s ^>ii«#:k r« s i oiiMft7 

^ fc (i i ft £ >f v y'^ y ^^STfsa L T *s 

30 < 0 

[0040] 
[^2] 



7 



(5) 
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8 




(CH 





Ra 
I 

(CH=C) m CH 



(Xfiil/YliO, S, SeiJiy'C (CH 3 ) zt'mlJ 
1^4iT'cOKirc&&, Ri, R2. R3, R<k 
Rs. Re. R 7 . R8^)3W<i<Hlo(iiIJ:< 

—jVf^A h\ ig^N^-f K b Kn^y-X? y-W 5 H 30 

7x-;K r^'h\ 3- ( 2 -WisfVistt) rob 
^>7S 'J sJ-^lf/Ws =fc lfT;kr b K 3r 6 1£ 

4. ) 

[0041] ELbarasttu it. ffiil*^ 
*<^ft^KJc-c v v^n. & A* fc JEW & a^-c- ^ DNA 

[0042] mt^mt^m^^mitmtimm^mm 

[0043] 'J ^IM^jCfc:ov^TI±fl!*w8aft^jSi: 
[ o 0 4 4 ] iKU 7 y* l^f- H^DN A7n- 7mM 
£ 1 oo'ottlf L T ^ < StSnco*' 'J 3f y* ly^-f PAln 

figsis k * fz < mmx'h h . 

[004 5] D N A7n-7i;ifflfi*^?^^^ 
U 5 ? pjj-f - h"T' i> X t , £flej&»6ffitfi 1 7t D N A * * 50 



[0046] ^f&HJCDDNATn- 
t> 6 -PCOXt^ -y 7°(C«Dl£iX.g> „ 1 Oi/XOXT" -/ 7°{i 
D N N'CD 3 ' W*ffltiefcffl5&$-4 - 

ftfcWBl fc <0$HW»«#«*fcaW» J: < ff x. 4 . £tf9 

/yST\ J£»=T 5 y £#*4*&fcfcM v 7*^/y*^ 
< y y>';i/S-C&» § trt v ■> -g, d £ ^'S 4 U 2 o#>cd 
Xf7 7li5' *S£«ff LT^DMTr^hU:? 
nn»IKrir*JHvvn±rU tFn^y»:«, 3 
-OisbCOXy- v 7°(i DNA 7n-7Mfflfe« £ -f b 5 V" 

•fe*#Jn§iX^DNArn-7-M^k-rS„ 

-r -y :m&*»iS/K 'J iy>T*RJS7) 5 ' -tPo^f 

1i*«tflw3-fr**£'fc:fi.x-7 i -y 7° 3 tcfc t 
5' «J D MT r T'SlSilt D N A7o-7Mffl 

*Hf2llrtN&. 3rfc. X-r>yT1^^5 4T(7)MJ£JR* 

(iiU^9 9%T*D. *%af3CJ;MDNA7n-7' 
ii«fcfiS£5e*Wfc:WA-r4 - fc j&rWTft * . 6 o 

[0047] JSLh<?5xet#&»Wfc:ffi«Stfcifr0 



(6) 

9 

StLTV^o M£lf APPL IED-BIOSYSTE 
MSttMODEL3 8 1 A^rif^M^TlM8i<?5DNAT 

[0048] 4 'J 3f ? Iy:t^ h' ^ "9 &4 

[0049] *?gHj^ y 7 y FM£l-fe*&V'D 
[0050] 

i . 

Ell tS^L/SRJtSX^— A (The Cyanine 
Dyes And Related Compound 
s, Frances M. Hame rf^rt'coS 
}£) IZtit-oX. 15. 9g02, 3, 3-Trimet 
hy-indolenin (mw. 1 5 9 . 2 3 ) 2r 1 20 
5. 6g«Ethy 1 Iodide ( mw. 15 5. 
97) fcljDi, 7 0X^3B*RIJlfflMraUS. WtfiUfc 

afrtsisftsrai uthf -e»f&. x y y -/^ms 

b b bL^ 0 SH%3 0gi:PK^M>^A7. 5g (mw. 
82. 0 5 ) £ 3 0 0 m 1 OlSyJcltffi^M? L . 2 8 . 
5 gfO^j'ayT/l'ft Vi^T—V^WSM (mw. 
2 8 4. 79) Sr tUZ-X 7 0°CT 1 BtPJjD^L^o ISh b b 

MMLfz (JSTEt*) . 
[00 5 1 ] 15. 9gC02, 3, 3-Trement 30 
hyl-indolenin t° U 

500mlC33. 4 g<7) 1 — I ode — 5 — d ime 
thoxytri t y 1 — 2 — deoxy — D — rib 
ose (mw. 54 6. 4 3 ) £ JaxT 7 0°CT'3 H#HJ 

-C»f*x^y-;p-C'W$S H B B L^ (filTR*) . 
[0 0 52] Et# (mw. 470. 4 1) tRftfm 

w. 705. 6 6 ) zm^ivb oy 9 s—ivmwih-t 
h . jftaiL^ib 5 5 %h 1 7j<^M i . 5 ^M^y y y 

-A-T*RLTi*T t?t . 6 0 °CT 2 I^IStAl^BSK L , 40 
^aatTlH&fiScSL^o IS B B B *rS'JL. -fyrnbVyx 
— - f/K n-*vSfif>\ 7RoJlT»U 3t£SS*iLT 
8nft£#fc. iix^xy y-;yT~3 0Bfe H B B £ir£o^ 

(JR*35%. mw. 1082. 94). 

[0 0 5 3] i^yy U-^K^<Kfe*Sr02^L^ 
Mt^-yT/Xf/l'N, N, N" , N ' -^h^M 

y y°u bVky y * >?r S^bt:I«3' *KSt 
&-\,\ DNAy°u-y"MlSfflyy^^-^-b^fe«i: L 

fc. vymuijtmftffi. nmr. uv^ h^t- 50 
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1 0 

[0054] 1 - { 1 , l-Dimethyl-2- 
C7-(l, 1 -d i me t hy 1 -3-e t hy 1 - 
indol in — 2 — y 1 idene) — 1, 3, 5 — 
heptatrienyl) — 1 H — indol ium 
iodide} — 3 ' — (yS — cyanoethyl- 
N, N — d i i sopropy 1 phosphoram 
i d e ) — 5 ' — dimethoxytrityl — 
2' -de oxy-D-r i bo s e (UW&5%^ JR 
16. 4g, HPLCSI9 9%m±, 7af^«fCe«H 
76 N4O7P I J: LTltEffiC : H : N = 6 4 : 3 6 : 

4 , HSJK1C : H : N = 6 4 : 3 6 : 4 . mw. 131 

5 . 19) 

[00 5 5] m&M2. 

( 1 ) DNA7n-7"ai«^ 

mmm 1 tc t a. d n Ay 0-7111^ y y y u 

^tf - KSMKfeSk A PPLIED-BIOSYSTEM 
SttMODE L 3 8 1 A^ffl^tML^l7r- 
y'M13m P 13s s D N At&#WKffl1*W 5 5r&£ffi 
#1 & * U 3'y ^ UsJ-f - K «f IS* ( H3 ) SrJKft t 

[00 56] ff}*L^ J: -3 t*^DNA7a-7K 
^J&Xf^HfflTtT 5 *£fcli*S £> lz 6o^f -/ T 

[0 0 57] l^^f'yriiDNA^ij^^l/^ 

UcDNAy >"tr-+M if— Lfctf W/'WP 

MTrlT, UyMiyS-^ryx^aT. *»fcT 

§f!TV>S<?DT*ll&Lfe. ^S*liCPG (Cont 
rolled Pore Glass) ^ifiZiyU^ 

[0 0 58] 2-Oib<7)Xr-»/y°l&tfV X 9 VttY-^M 

mzhVP'avfflm ( 3%wt/v o i ^y any y 
y) ^RJES^^, (iMi^^yyfe^SL, 5' 

*. ) . 

[00 59] 3 o*60Xf •/ 7"(iSatW 1 t'MLit D 
NA7n-7MifBfeI& o . 5Mfb 5y"-;M!S*r 

[0060] s ^^m^mmmnm^hM^ut 1 

y 1 ~ 5 s&» 6 4 T-t7)RJCBlR*{dB J; 9 9 %T* 0 . * 



(7) 

1 1 

muz *ta$D n ATu-T'MMiz&mzfem.MizmA 
-thzt immx-fo -5 tz „ *mMmTiz&m* 1.2. 

3fflo Wc 3«HOD N Aro-^mffiffc^J&L?/ 

[0061] 4o^6<7)x^f.y rtiifiassiift. 
[0062] air y ; E-r*T2^iaBsauT u 

•c s m mm tx um&z «r t fc&iHmtiiEft ? n 

7h^77^- (RHPLC ) tSILDNA7n-7' 10 

[00 63] I O D N ATO - J 7 8 4 n 

mtel. 7 5 X 1 0 5 M"i cm-icO©)Rb°— ^Sr^ 
■fe, if- (A784nm) fciftfl&JBTS 1 

8 nm#5£fc:a^Sbl5t»Lfc. 

[0 0 64] (2)yW7'yr-ft-ya>' 
*;l/A7SK15 0ml, 20XSSC90mK 50 
XDenhardtl30ml, 2 0 % S D S 7 . 5m 

U 0 . 5MEDTA ( pH8 ) 6ml. t^MDN 
A ( 1 Omg/m 1 ) 3ml. H2O. l*I(:$ttL 20 
fz3zMW7T — : JM 1 3mp 18 ( 1 0 0 n g/m 1 ) 
20ml WKWA^'J /-f -tf-v- a VMM^MSL 

[00 6 5] — 7f , 0 . 1 MM g C 1 U >-fgSg» 

M-±IiAS*2 . 5 m ( 1 ) CD* ? Km 
lunitH3unit 4W3if(0DNA 
m-7K^£#^?iKl 0/ig/ml t 4 J: 3 £8s 

an. aaut. 

[0066]^^f 7"'J -t£-i- 3 1 0 0 ju 1 2: 3 
MPlO D NA7n-/|»i 1 0 0 jjl 1 £ L 30 

sottio jHaiitiK l, 1* o < 0 1 msuzm LKRHU. 

[00 67] ttft&Mrft>&« JJER*BS-&Slrt'CiiDN 

A7n- yfjSgi: M13m P 18t f£>\>f y U /-f 

y 3 yLtv^;t «<es tut . 

[0068] 38»£>£a6S£*B±D N ATO-7W 
FMiJA&mizitM Lfzi&XMXfo -ofz. ZcoZblZyy 

■ ^~jucomwnzm^\ sgawfcflrarcs * i fc 

^U^S. 40 
[0 0 6 9] IH, ±IEDNATD— :/iSSI£ffl1^4£ 

[0070] tmm 1 . h hmizk ddn 
h k u 5 ? v tpmikz-Sf&Lfz . 3 ?*/t u *✓* 

>/* ( 32mg/2 . 4 5 m 1/0. 0 5ml ) Jrffl 

[0071] njgfij 2012XT7 y°mmcom h o ^>v 
arc* vzvv-x* v^mw 5 - b u f-ztatisi 

flJH-S . 50 
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1 2 

[0 0 72] H-^X^-h^yv-tLTO. 2M 
5' -DMT r -D e o xy a d e n o s i n e (N 
6— Benzoyl) H — pho sphonate T 
riethyl ammonium (Sigma Che 
m i c a 1 Co. I) £fflVtf>„ 

[0073] n-*x*^~h^j-?~$:wmmm%T 

X0. 2mlil r-bh— MJ /I'/t V W ( 1 / 
1 ) 0.2ml (zjfflK U 

Stffct^n -f /p/T-fe h— h U /I'/tf U ^> ( 0 . 7 m 

1/0. 7m 1/0. 2ml)SrjDi.fCo 

[0074] ELb3«fN£SQfcW 2 fc mMlz 1@K3 
HI 4 Tlf -> tz 3 SStf) t> wfcflijft Lfc . 

[0075] mmtmmx'2, 3 1. smx 
f^y^'rs y Eg«ftKSRf» 0 . 4 m 1 s 5 4Hsmufl 
HSfljiaL r-tb-hy;uT-»t. h-*x 

- 9-— t L/C 

[0076] 7/ltl/t^f w v^t^r*— h ( F I 
TC) 30mMSrDMF/lIthiJ7Alfl(2/ 
8 ) SgflMSbSffi L tz h <n & . sjf U * ? ]* tfc 

V^LT 2 O^SftDDillfW. 4 2°CX4 8B#r B 1RJC$ 

[0 0 77] *RJ&i0H-*^j|?*-ha5fiiSIMkLfc: 
flL MfiM2^4X^.yT|sl#. ffl«C36>6«Mf, 

NA7n-7t L/c 

[0078] -felgtCF I TC tfflOVfctfTCft^HlSi* 
3fiflEfhtfflV\ UilB«ft4 9 0nm. JBt^-^-iS* 
5 15 nmXmMifT-otz, 

[0 0 79] F I TC|lISAUDNA7n-7(?) 
SbKSWi F I T c offifiSMEtlMWi fc ft 0 . 5T 
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